Characterization of oxytocin receptors in the uterus and mammary gland.
High affinity binding sites for 3[H] oxytocin have been demonstrated in particulate fractions from rat uterus and oviduct, myometrium from the sow, ewe and human, ewe endometrium, and mammary gland from the lactating rat. The binding activity has been localized to enriched plasma membrane fractions from the rat uterus and mammary gland; cells isolated from the mammary gland also bind oxytocin. The apparent dissociation constant (Kd) for the interaction of oxytocin with its binding sites in a variety of tissue preparations is in the nanomolar range. The concentration of oxytocin eliciting half-maximal contraction of the rat isolated uterus corresponds to the apparent Kd of oxytocin interaction with uterine particulate fractions. Binding is specific with respect to the target tissue or cell, as well as to the ligand. The affinity of binding sites for oxytocin analogues corresponds generally to their potencies as agonists or antagonists. Factors that affect the binding of oxytocin affect the biological response in the same way. For example, certain divalent metal ions, which increase oxytocin binding activity, enhance the sensitivity of the contractile response of the uterus and mammary gland to oxytocin. Estrogen administration, which increases the uterine binding of oxytocin, increases the sensitivity of the myometrium to oxytocin. The myometrium binds the most oxytocin at estrus and is most sensitive to oxtocin at that time. The dgree of stimulation by oxytocin of prostaglandin F2alpha synthesis by ewe endometrium is paralleled by an increased concentration of oxytocin binding sites. The marked increase in sensitivity to oxytocin of the rat uterus occurring on the day of parturition also is reflected by the amount of oxytocin bound by the uterus. Because of the many correlations between oxytocin binding and bioactivity, it appears that oxytocin binding sites on the plasma membrane of target cells constitute the recognition part of oxytocin receptors.